Tumor necrosis factor production by rat Kupffer cells-regulation by lipopolysaccharide, macrophage activating factor and prostaglandin E2.
Tumor necrosis factor (TNF) is considered to be deeply involved in the hepatocyte damages in severe hepatitis. To delineate which mediators are involved in the production of TNF in vivo, we examined regulatory mechanisms of the production of TNF by rat Kupffer cells using a variety of mediators. Lipopolysaccharide (LPS) markedly induced TNF production by Kupffer cells. Kinetic studies revealed a rapid release of TNF within 3-4 hrs after the addition of LPS to the culture medium. Spleen cell derived-macrophage activating factor prepared from rat spleen cells did not by itself induce the production of TNF. However, the presence of a small amount of the factor during or before exposure to LPS induced higher levels of TNF, suggesting that macrophage activating factor had a priming effect. Recombinant human interferon-gamma and recombinant human granulocyte-macrophage colony stimulating factor, the natural types of which are components of the macrophage activating factor, displayed similar effects. Prostaglandin E2 (PGE2) and dexamethasone both inhibited LPS-induced TNF production in a dose dependent manner. Indomethacin, a cyclooxygenase inhibitor, increased LPS-induced TNF production. Interestingly, a combination of PGE2 and indomethacin inhibited TNF production more strongly than PGE2 alone, suggesting that the simultaneous treatment with PGE2 and indomethacin decreases liver damage in severe hepatitis rather than PGE2 alone. In addition, PGE2 pretreatment reduced the response to the newly added PGE2, suggesting the presence of a desensitization mechanism in the PGE2 receptor system. These findings suggest that spleen cell-derived macrophage activating factor and bowel-derived LPS take important parts in TNF production through the portal blood in the liver in vivo.